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v Synergistic combination 



Field of application nf the Invention 




The Invention relates to the combination of certain known active compounds for therapeutic purposes. 
-Thesobstances^^ 

from the PDE Inhibitor class and active compounds from the anticholinergic agent class. 



inHHVmmannramra U^Wy dwta the combination bf-a^mpound' 1 
from the class of PDE4 inhibitors with a compound from the class of anticholinergic agents for the 
treatment of respiratory tract [disorders. Infemational Patent application WO02/09S463 describes an ' 
Inhaled combination of a selective PDE4 inhibitor and an anticholinergic agent, with the proviso that 
the anticholinergic agent Is not a tiotropium salt. International patent application WO02/096423 de- 
scribes a combination of therapeuti c a gents usetol in the treatment of obstructive airways and other 
Inflammatory diseases comprising (1) a PDE4 IrlhibltoFt^^ 

of said diseases when administered by Inhalation; together with (II) an anticholinergic agent compris- 
ing a member selected from the group consisting of tiotropium and derivatives thereof that is therapeu- 
^^^^^^M^^^g^g^as^ wheaadminlstered bv inhalation. 



Summary o f the Invention 



Jhe^vention^lates to pharmaceutical compositions and methods for preventing or reducing the 



----- phosphodiesterase ^4-(PDE4)byadmiriistering a PDE4 inhibitor together with another pharmaceutV 
cally active agent, which affects pulmonary function. In this connection. It is the object of the present 
Invention to make available a certain respiratory tract therapeutic, which fulfills the following condi- 
tions: 

Pronounced antiinflammatory action 
- . Distinct bronchpreiaxatlon and dilatation 
Good bioavailability 
Minor side effects . 

Good suitability for long-term therapy 
Favorable influence on bronchial hyperreactivity 
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7t has now Uen'found ?hit the combined uie of the PDE4 Inhibitor roflumilast and an anticholinergic 
agent selected from the group of Ipratropium, oxitropium and tiot ropium salts o^25SS!i!lL 
*a5b?§7heW*o^^ of the compounds - - 

acts synergistically, i. e. exhibits a greater than additive effect. 

Accordingly, the invention relates in a firs t aspect to a method for preyen^g^red^ngj^^^ 



7y7r^tOTs'oTa^spiratory disease, or treating or reducing the severity of a respiratory disease by 
..' .administering to a patient.in.need thereof topically.an. effective amount of roflumilast and an anticho- .. 




t^toa^r^c^lrie onset of symptoms of a respiratory disease, of treating or reduoino the severity 



^^^^^^llelleTcwipTrsing an effective amount of roflumilast, an effective amount of an anti-" 
cholinergic agent selected from Hie group of Ipratropium, oxitropium and tiotropium s alts, and a phar- 
•' maceutlcal acceptable exclplent. 

The invention additionally relates to a method for preparing a composition which is effective for pre- 
venting or reducing the onset of symptoms of a respiratory disease, or treating or reducing seven^ 

— OfWsTSira^rrdis^^^^ 

anticholinergic agent selected from the group of ipratropium, oxitropium and tiotropiurn salts with a 

pharmaceutical^ acceptable exciplent. 



Detailed description o f the invention 

The combination therapy Which is the su bject matter of th is invention comprises a^jst^n^ 

_____ ■ ■ . . ... • . _. Hw»-tg»* ~y T£ tt£r?' ?> t i^f? ttp 



?ras Ti^ cpndjtion. The two com- . 

"""••pounds are administered topically togetneV'in a singie dosage-form: or tiiey are administered topically 
in two different dosage forms. They may be administered et the same time. Or they may be adminis- 
tered both close in time or remotely, such as where one drug is administered in the morning and the 
second drug is administered in the evening. 

The combination may be used prophylactically or after the onset of symptoms has occurred. In some 
mstanoes the combination may be used to prevent the progression of a respiratory disease pr to arrest 
the decline of a function such as lung function. 
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_T^6iwenttonthus.reJatesto 

from the group of Ipratropium,' oxftropium or tiotropium salts; preferably Iprabipium b^We?«iiri " 7 '• 
_f'" m . b r ° mM .?. l um _^ roml!jj - Q . ln P^ V6 ^ n 9 tne symptoms of. or treating a respiratory disease. 

....... . 7*-. .-«.*. . . „ _ . "»-" _ '" . _ ! - "" ' ■■ **^ * ' ■ J* *** ""* *T-.*— r *■> «•»»« » - • -» '• — * ■ - ...... — » •— ■> - ■ '~ - . . „ . 

\ . " ' • - - . .» . ~-~T^lZ 



In the sense of the Invention, the term "roflumilast" is understood to include the pharmaceutical^ ac- 
ceptable salts and the N-oxide of ROFLUMILAST. which can likewise be used according to the inven- 
tion. 





ROauMlLASTjs the international non proprietory name (INN) for^ydopropylmemoxy-^-dlfluoro- 

^sT^ffirai^jte^ - m? 



(1.1) 



JwMji'tX,"gn"to, 



(1.2) 



Suitable pharmaceutical^ acceptable salts of 3-cyclopropylmethoxy^-difluorometho>cy-N-(3,5^Ich!o- : 
ropyrld-4-y1)benzamide (ROFLUMILAST) are in particular water-soluble and water-Insoluble acid addi- 
tion sails with adds suchas. for example, hydrochloric acid, hydrobromic add. phosphoric acid, nitric 



^d/ijutyric^dd^ulfosaiicyiic'aciarmalelcad 
oxalic«c1d. .tarteric acid, embonlcadd. stearic add. toluenesulfbnicacift.mettianesulfonic acid or ' 
1-hydroxy-2-naphthoic add, the acids being employed In salt preparation - depending on whether it is 
a mono- or polybasic acid and depending on which salt is desired - in an equimolar quantitative ratio 
or one differing therefrom. 

Anticholinergic agents suitable for use in the invention are ipratropium, oxitropium or tiotropium salts. 
An ipratropium salt (see DE1670142) has the structure of formula (1 .3) 
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7 wherein X" is a pharmaceutical!? acceptable anion". 

Atiotropium salt (see EP 418716) has the structure of formula (1.5): 
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examples of suitable salt forms of. ipratropium, oxitropium and tiotropium.are fluoride, F~ chloride, CI"; 
bromide. Br": iodide, I"; methanesulfonate, CHsS^OfeCr; ethanesulfonate. CHaCH^Ofecr; methyl 
sulfate, CH 3 OS(=0) 2 0-; benzene sulfonate. C e H 6 S(=0)0- : and para-toluenesulfonate, 
4-CH3-C6H s S(=0)20- The bromide salt form Is preferred. 



Preferred combinations for use In the Invention fnclude: 

• roflumllast and an Ipratropium salt, particularly ipratropium bromide 
jg^^roflamilastM 



roflumllast and a tiotropium salt, particularly tlotropium bromide or tiotropium bromide monohy- 
drate 



toe form of their- hydrates, Of particular importanceJn thls.conne.Qtjon.is tiotropium bromjde In forovof - •" " " ™ " 
Its crystalline monbhydrate as disclosed and described In detail in WO02/30928. Tha preparation of 
crystalline water-free tiotropium bromide is described in WO03/000265. 

Respiratory diseases which may be mentioned are in particular allergen- and inflammation-Induced 
bronchial disorders (bronchitis, obstructive bronchitis, spastic bronchitis, allergic bronchitis, allergic 
asthma, bronchial asthma. COPD). which can be treated by the combination according to the Inven- 
tion also in the sense of a long-term therapy (If desired with appropriate adjustment of the dose of the 
individual components to the needs at the time, for example needs subject to seasonally related varia- 
tions). The combination Is particularly useful in the treatment of COPD. 
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"•SSMSdS^ or'-^inatlon-^'in meaning of Represent indention is to.be_unders.^ as... 
"meaning that the indrvidba|4m P onents can be administered simultaneously (in the form of a combi- 
nation medicament- fixed combination), more or less simultene^^ 

^6^^ at 8 r6,atlVe,y ,ar9e 

interval) In a manner which is Known per se and customary. As an example, one drug could be taken 
in the morning and one later in the day. Or in another scenario, one drug could he taken twice daily 
and the other once dally, either at the same time as oneoMhe ^^yjosj^o^rr^o^^ 



rately. 




^^^^^^^^ T : "tn hn u^derj^dj — jopjc| anpiioaUon of the active 



s^^^^^^^H^TSS^lSly) orlnlranasally form: Assuiteble administration forms 
for inhalation may be mentioned inhaiatibn powders, propellant-contalnlng aerosois and propellant - 
•free-ihhalatlori ablutions; As suitable ihtranasal administration form may be mentioned, for example, 
the nasal spray. 

Thus, the invention contemplates, for example, either coadministering both drugs in one dejvery - forrn_ 

HSOorTaSaTn^^^^ the ^ 

drugs in two different inhalers. Or. as a further alternative,- administering one drug Intranasal^, for 

example in form of a nasal spray, and the other drug by inhalation. 

lently delivered in the form of a dry powder inhaler or an aerosol spray presentation from a pressurized 
container, pump, spray, atomizer (preferably an atomizer using electrodynamics to produce a fine 
mist) or nebulizer, with or without the use of a suitable propellent^, g. dichlorodifluoromethane^- 



further perfiuorinated hydrocarbon such as Perflubon [trade marker other suitable gas In the 
case of a pressurized aerosol, the dosage unit may be determined by providing a valve to deliver a 
metered dose. The pressurized container , pump, spray, or nebulizer may contain a solution or sus- 
pension of the selective PDE4 inhibitor and/or the anticholinergic agent, e. g. using a mixture of etna- 
no. (optionally aqueous ethanol) or a suitable agent for dispersing, solublllzing or extending reiease 
and the propellent as the solvent, which may additionally contain a lubricant, e.g. sorbrtan trioleate. 
Capsules, blisters and cartridges (made, for example, from gelatin or HMPC) for use >n an .nhaier or 
Insufflator may be formulated to contain- a powder mix of the selective PDE4 inhibitor a *|^^||| ea *' 
cholinergic agent of the Invention, a suitable powder base, such as lactose or starch and a perform- 
ance modifier such as (-leucine, mannitol or magnesium stearate. 
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r ; Prior to use in a-dry powder fommlatfon for inhalationselective PDE4 inhibitors and the. anticholinergic" 
agents of the Invention will.be mlcronised to a size suitable for delivery by Inhalation (typically consid- 

--^gre^fiess jh an.5 microns). Mlcronisati qn goi^d^e^ohle^edj)y^a range of methods for example 
spiral jet milling, fluid bed jet milling or use of supercritical "fluid crystallization. - ~ — - 

A suitable solution formulation for use in an atomizer using eledrohydrodynamics to produce a fine- 
mistitiay-containfram-lTjg^ 

"** ^ om 1 to ™° U |-. A *Pjcal formulation may comprise an anticholinergic agent of the 
invention, propylene glycol, sterile water, ethanol and sodium'chloride.' " " 



-^!?.l fr !Tl^ 4000 Mg 6fan anti ^ olln9 'i i ^ nt o^i^vel^ 

in a single dose or, alternatively, In divided doses throughout the day. 



"mg which may be administered- 



Typlcal formulattons for intranasal administration include those mentioned above for inhalation and 
further include non-pressurized formulations in form of a solution or suspension in an inert vehicle 
such as water optionally in combination with co nventio nal excipients such as buffers, antl-microbials, 



rrm-r.. .,» „ „ .T,,..„_..rn T^-n.. ' ™» • — * MVMIWIO, QllfcrUHMUl 

tonicity modifying agents and viscosity modifying aglnteT ^h^ZyteZS^^ 
pump 



^JfffeJf ^§R.gja i HS£gH m bromide.ortjotropium bromide rnonohydrate suitable tlotmpiumrcontainino , 



powde?ypTepara¥ons'for'irihal5trveTdm(^^^ 
WO02/303B9. m the international application WO02/098874 inhalation capsules (Inhalettee) contain- 
ing the active agent tiotropium in the form of a powder preparation are disclosed. Propellant-free Inha- 



For' the above-mentioned prophylactic and therapeutic usesthe ffosageS'adrn&iW^l 'wfli;'cf course ' 
very with the first and second active compound employed, the treatment desired and the disorder indi- 
cated. 

The active compounds are dosed In an order of magnitude customary for the Individual dose, it more 
likely being possible, on account of the individual actions, which are mutually positively influencing and 
reinforcing, to reduce the respective doses on the combined administration of the active compounds 
compared with the norm. For inhalation, ipratropium bromide is Intended to be administered in a dose 
of preferably. 1 to 3 mg per day by once, twice, three or four times daily administration; oxitropium 
- bromide is intended to be administered in a dose of preferably 0.2 to 0.6 mg per day by once, twice or 
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.three times dally administration; tiotrcpium bromide monphydrate Is intended to be.administered in.a> .. .• 
dose of 1 0 to 25 pg per day by once dally administration. 



Forlnhalation^clopropy^^ 

MILAST) is intended to be administered in. a dose of 100 pg to 1000 pg. preferably 250 pg to 500 M g 
per day, preferably by once daily administration. • ^ 



For intranasal administration, 3-cydoprapylmemoxy^ifluorome^ _ 
amide (ROFLUMILASf) is Intended to be administer ed in a d ose i of [Ww*™^* P^^*^ 
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-:. -: , 1 J. ,? ha ™ a gf^^ ^ lcn ^^p^ rofluniilast ^ 

an anticholinergic agent selected from th e group of iprafroplum/oxltropium and Bolropiumlalfe in a ' 5 ^ 
fixed or free combination. 



■iL J!!?^?^^ ^mP^'tton according to claim 1. wherein topical administration 



stration by inhalation. 



means admini- 




5. A pharmaceutical composition according to claim 1. 2, 3 or 4 wherein the anticholinergic agent Is 
tio^pium bromide or. ttotre^^ 



6. A pharmaceutical composition according to claim 1, 2, 3 or 4 wherein the anticholinergic agent is 
ipratropium bromide. 



7. A pharmaceutical composition according to claim 1 . 2, 3 or 4, wherein the anticholinergic agent is 
oxitropium bromide. 



3^|opropylmethoxy^ifluoromethoxy.N-(3.5-dichloropyrid-4-yl)ben 




••10.-Method for preventlhg or reducing thsonset of symptoms of a respiratory disease; or treating or 
reducing the severity of a respiratory disease by administering to a patient in need thereof topically an 
effective amount of roflumllast and an anticholinergic agent selected from the group of ipratropium, 
oxitropium and tiotroplum sate, eHher in a single combined form, separately, or separately and se-' 
quentially, where the sequential administration is close in time or remote in time. 

11. Method according to claim 10, wherein topical administration means administration by inhalation. 

12. Method according to claim 9 or 10. wherein the anticholinergic agent is tiotroplum bromide or 
tiotropium bromide monohydrate. 
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'7. 43^0^^^ "' vvv; 
_ i ^4^gtto^^ 



15. Method according to any of claims 9 to 14, wherein roflumflast represents 3 : cydopropylmethoxy- 
^difluoromethoxy^N-ta.S-dichloropyrid-^ylJbenzarnide. 



16. Method according to any of claims 9 to 14. wherein roflum^ 
' 4.difiuorometnoxy-N^ 
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Abstract - . 


The invention relates to the administration of roflumilast and an anticholinergic agent selected from the 
group of an Ipratropfum, oxitropium or ttotroplum salt for the treatment of respiratory diseases. 
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